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HSTORICAL OVERVIEW HSTORICAL OVERVIEW -- ANTIQUITIESANTIQUITIES

� Early observations of atmospheric phenomena
Chinese, Indian, Sumerian, Incan, Mayan civilizations →→ Arabic
mediation

GREECEGREECE
�� HyppocratesHyppocrates (460(460--377 BC):377 BC):

one of the founders of the ancient medical science

medical meteorology ((hyppocratesihyppocratesi oathoath); ); 

�� PtolemaiosPtolemaios (2nd (2nd decadedecade AD): AD): 

geocentricgeocentric worldworld viewview;;

„„AlmagestAlmagest”” –– hishis major major workwork inin ArabicArabic languagelanguage; ; 



�� OriginOrigin of of thethe wordword „„meteorologymeteorology””::
�� AristotleAristotle (384(384--322 BC):322 BC):

„„MeteorologicaMeteorologica”” ((thisthis is is thethe onlyonly knownknown professionalprofessional workwork
untiluntil thethe MiddleMiddle AgesAges))

„„meteoroszmeteorosz" = " = betweenbetween heavenheaven and and earthearth; ; „„logoszlogosz”” = = 
sciencescience

�� The The subjectsubject of of meteorologymeteorology::
�� inin anceintanceint timestimes
�� nowadaysnowadays

�� WordsWords of of GreekGreek originorigin inin meteorologymeteorology::
cosmoscosmos, , astronomyastronomy, , spheresphere, atom, , atom, atmosphereatmosphere, homo, homo--, , 
heterosphereheterosphere, , tropotropo--, , stratostrato--, , mezomezo--, , thermothermo--, , exoexo--, , criospherecriosphere, , 
magnetospheremagnetosphere, , homogeneoushomogeneous, , heterogeneousheterogeneous, , barobaro--, , baricbaric, , 
isobarisobar, , isothermisotherm, , cyclonecyclone, , anticycloneanticyclone, , dynamicsdynamics, , staticsstatics, , synopticsynoptic, , 
aerologyaerology, , climatologyclimatology, , geologygeology, , geographygeography, , ……



The place of meteorology among the sciences 
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Theoretical or    Synoptic         Cosmic     Aerology   General or     Bio- and agro-         Hydro-          Climatology 
    Dynamic    meteorológy  meteorology   Physical      meteorology    meteorology  
meteorológy 



METEOROLOGY                  

(broader sense)        

the science of the

atmopshereMETEOROLOGY                  

(narrower sense)     

exploring the physical

causes of atmospherc

processes

CLIMATOLOGY                  

Description of the Earth

climates, description, 

special climates

Theoretical

• General 

meteorology;

• Dynamical

meteorology;

• Micrometeorology;

• Atmospheric

chemistry;

• Atmospheric

physics;

• Statistical

meteorology;

Applied

• Synoptic

meteorology;

• Biometeorology;

• Medical

meteorology;

• Agrometeorology;

• Hydrometeorology;

• Traffic meteorology;

Applied

• Regional

climatology; 

• Microclimatology;

• Bioclimatology;

• Uban climatology; 

• Diffusion

climatology; 

• Paleoclimatology;

Theoretical

• Physical

climatology;

• Descriptive

climatology; 

• Regional

climatology;

• Statistical

climatology;

OPERATIVE METEOROLOGY

• Meteorological instruments; • Meteorological observations; • Meteorological forecasts;



The The atmosphereatmosphere

of of thethe EarthEarth









DefinitionDefinition::

The The atmosphereatmosphere is a is a gasgas shellshell belongingbelonging toto severalseveral planetsplanets
inin thethe solarsolar systemsystem. . 

The The atmosphereatmosphere of of thethe EarthEarth

�� thethe compositioncomposition of of thethe atmosphereatmosphere

�� thethe extensionextension of of thethe atmosphereatmosphere

�� thethe massmass of of thethe atmosphereatmosphere

�� thethe structurestructure of of thethe atmosphereatmosphere



�� The The compositioncomposition of of thethe atmosphereatmosphere

The The atmosphereatmosphere of of thethe EarthEarth = = disperseddispersed systemsystem ofof gasgas
mixturemixture + + liquidliquid + + solidsolid materialsmaterials

ClassificationClassification criteriacriteria of of thethe atmosphericatmospheric gasesgases::
1. 1. howhow constantconstant is is thethe amountamount of of thethe givengiven gasgas inin spacespace
and and timetime;;

1a. 1a. PermanentPermanent gasesgases (N(N22, O, O22 and and noblenoble gasesgases)): : theirtheir quantityquantity is is 

unchangedunchanged forfor a a longlong timetime ((notnot inin geologicalgeological timetime scalescale!);!);

1b. 1b. ChangingChanging gasesgases (CO(CO22, CH, CH44, H, H22, N, N22O, OO, O33)): : theirtheir quantityquantity
changeschanges inin a a shortershorter periodperiod of of timetime ((withinwithin a a fewfew yearsyears, a , a 
fewfew decadeesdecadees) and ) and concentrationsconcentrations varyvary spatiallyspatially;;

1c. 1c. HighlyHighly variabelvariabel gasesgases (CO, NO(CO, NO22, NH, NH33, SO, SO22, H, H22S)S): : 
theirtheir amountamount greatlygreatly changeschanges inin a a veryvery shortshort periodperiod of of 
timetime ((withinwithin a a fewfew daysdays oror weeksweeks) and over a ) and over a smallsmall areaarea. . 



2. 2. relativerelative quantityquantity ((volumevolume ratio) of ratio) of thethe
atmosphericatmospheric gasesgases

2a. main 2a. main componentscomponents (N(N22, O, O22, CO, CO22, , ArAr: 99,998 %); : 99,998 %); 

2b. 2b. tracetrace gasesgases ((allall remainingremaining gasesgases besidesbesides 2a); 2a); 

2c. 2c. solidsolid and and liquidliquid particulatesparticulates
2b. + 2c. = 2b. + 2c. = tracetrace materialsmaterials ((thethe most most 
importantimportant of of themthem areare: H: H22O and O and 
particulatesparticulates))

Aerosols form a dispersed system in the flowing air in
which the gaseous medium comprises finely dispersed
liquid or solid particles. The particle size range is of 10 
nm - 500 nm. Solid material is called smoke, while if the
spray (or condensed) material is liquid, it is called fog. 
The cloud is formed of natural aerosols. 



Anaerobic environment →
aerobic environment

Without cyanobacteria there would be no life on Earth ←→ due to
them almost all life extincted on the Earth billions of years ago;

Cyanobacteria first appeared on Earth with approx. the first O2 molecules. 
They are unicellular, without nucleus – however, they played a major role
in developing the current wildlife of the Earth.

The main components of the primary atmosphere of the Earth: N2, CO2, 
CH4. It hardly contained O2.
Anaerobic (oxygen-free) micro-organisms (ancestors of cyanobacteria) of
the ancient ocean came to the surface approx. 2.5-3.5 billion years ago
⇒ sunlight ⇒ photosynthesis.



Location of cultured bacteria on liquid media, in relation to the oxygen:                   
1: Obligate aerobic 2: Obligate anaerobic 3: Facultative anaerobic

4: Microaerophilic 5: Aerotolerant



cyanobacteria: 

photosynthesis ⇒ CO2 + H2O → C6H12O6 (glucose and fructose) + O2 . 

That is: 6CO2 + 6H2O = C6H12O6 + 6O2

Sugar: energy + evolutionary advantage ⇒ they overgrew all other
types of bacteria in the oceans + lots of O2 formed. 

But: O2 then was a toxic metabolite (corrosive gas, such as fluorine). 

Approx. 3 billion years ago: as a metabolite of certain plant cells, life 
first formed oxygen ⇒ the deadly poison for the environment.

At first, the oxygen produced was absorbed by ferrous rocks and 
decaying organic matters, though: a few hundred million years later
⇒ O2 has accumulated in the atmosphere. 



For the remaining single-celled → this is ecological disaster;

⇒ 2.5 billion years ago O2 destroyed to almost every living being (oxygen
disaster);

Primary atmosphere: lots of CH4 ⇒ high greenhouse effect; 

But: CH4 + O2 → CO2 + H2O ⇒ greenhouse effect reduces ⇒ the Earth’s
atmosphere has cooled („huroni” Ice Age: began 2.4 billion years ago, 
lasted ≈300 million years;

living conditions have changed ⇒ aerobic organisms began to absorb
atmospheric O2 ⇒ great energy for them ⇒ it promotes evolution. 
⇒ In the oceans bigger and bigger bacteria ⇒ devoured the cyanobacteria; 
⇒ + cyanobacteria ⇒ photosynthesis in new bacteria, as well;

⇒ from the resulting hybrid from the two types of bacteria: first plant
cells.
Cyanobacteria still exist, can be found everywhere:
O2: → atmosphere;
N2: ← atmosphere + soil; 
⇒ NH3 → fertilizer raw material; 
⇒ useful, without them there would be no life on Earth; 





GEOS-5 simulation, 
NASA Center for Climate Simulation at Goddard Space Flight Center, Greenbelt, Md., 
Goddard Earth Observing System Model, 
resolution: 10 km

red: dust rising from the surface; 
blue: sea salt particles swirling in cyclones; 
green: smoke rising from fires; 
white: sulfate particles from volcanic activities and fossil fuels;





 

összetevő Térf.% ppm Tartózkodási idő 

Állandó összetevők    

� nitrogén N2 
� oxigén O2 
� argon Ar 
� neon Ne 
� hélium He 

� kripton Kr 

� xenon Xe 

78,084 

20,947 

0,934 

 

 

 

18,18 
5,24 

1,14 

0,087 

106 év 

5·103 év 

∞ 

∞ 
∞ 

∞ 

∞ 

Változó összetevők    

� szén-dioxid CO2 
� metán CH4 

� hidrogén H2 

� dinitrogén-oxid 

N2O 

� ózon O3 

 354 
2,0 

0,5 

0,31 

 
0,04 

15 év 
4 év 

6,5 év 

8 év 

 
~2 év 

Erősen változó 
összetevők 

   

� szén-monoxid CO 

� Vízgőz H2O 

� Nitrogén-dioxid 
NO2 

� Ammonia NH3 

� Kén-dioxid SO2 

� Kén-hidrogén H2S 

 

0-4 

0-0,05 

 
0-0,003 

 

0-0,02 

0-0,002 

0-0,003 

~0,3 év (100 nap) 

10-14 nap 
~6 nap 

 

~7 nap 

~4 nap 

~2 nap 
 

/ /M F M Rτ = =Residence time:  where M is the amount of a given

gas, F (R) formation (absorption) rate [tonnes / year]. 

Composition of the atmosphere

underlined: main components; framed: greenhouse gases;



�� ExtensionExtension of of thethe atmosphereatmosphere

�� LowerLower and and upperupper boundariesboundaries cancan notnot be be accuratelyaccurately tightenedtightened..

�� The The lowerlower limit of limit of thethe atmosphereatmosphere: : 

surfacesurface of of thethe liquidliquid and and thethe. The . The soilsoil surfacesurface is is notnot
automaticallyautomatically a limit: a limit: cavitiescavities and and cavescaves inin thethe soilsoil areare
alsoalso filledfilled inin withwith air.air.

�� The The upperupper limit of limit of thethe atmosphereatmosphere : : 

The The upperupper limit of limit of thethe atmosphereatmosphere::
TheoreticallyTheoretically:: equilibriumequilibrium ofof thethe centrifugalcentrifugal and and 
gravitationalgravitational forceforce (G = (G = FcFc) ) calculatedcalculated inin a a coordinatecoordinate
systemsystem fixed fixed toto thethe EarthEarth cancan be be observedobserved atat h = 36,000 h = 36,000 
km km altitudealtitude. . UtnilUtnil thisthis heightheight thethe gasgas shellshell movesmoves withwith thethe
EarthEarth. . 



•• EmpiricallyEmpirically:: evidencesevidences forfor estimatingestimating thethe extentextent of of thethe
atmosphereatmosphere::

1. 1. The first flash of meteorites::

ReasonReason:: frictionfriction;;

DiscoverableDiscoverable: : approxapprox. . AtAt heightheight of 100 km, of 100 km, butbut
alsoalso atat heightheight of 300of 300--500 km!500 km!

2. The 2. The auroraaurora::

ReasonReason :: hydrogen nuclei and electrons from the
sun induce gas atoms high in the atmosphere. . 

Discoverable: 60-400 km, 1,000 km altitude!!

3. 3. RadioRadio wavewave refletionsrefletions::

ReasonReason :: the high-altitude ionized (electrically
conducting) layers, where a portion of the gas atoms
are electrically charged due to the sun's ultraviolet and 
X-ray radiation. . 

Discoverable: at 60-300 km, but also at a height of 
3000 km!!



First flash of meteorites



Antarctica meteorite (identifier: ALH84001,0). 

August 7, 1996, NASA: traces for evidence of life.



Aurora borealis I.

Electrically charged particles

Magnetic lines of force



Aurora borealis II.



On Jupiter

On Earth

Aurora borealis III.



Anchorage, Alaska
Aurora borealis IV.



Photo: Vetter S.

Jökulsárlón glacier lake, Iceland
Aurora borealis V.



�� The The massmass of of thethe atmosphereatmosphere

�� itit cancan be be determineddetermined onon surfacesurface air air pressurepressure

SomeSome calculationscalculations: : 

AujeszkyAujeszky (1952):   5,275 * 10(1952):   5,275 * 102121 gg

RRáákkóóczi (1980):     5,196 * 10czi (1980):     5,196 * 102121 gg

Makra (1995):       5,136 * 10Makra (1995):       5,136 * 102121 gg

TrenberthTrenberth (1981):  5,117 * 10(1981):  5,117 * 102121 gg

�� A A significantsignificant proportionproportion of of thethe massmass ofof thethe atmosphereatmosphere is   is   
foundfound inin thethe lowerlower 20 km 20 km layerlayer. . 
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DistributionDistribution of of thethe atmosphereatmosphere accordingaccording toto altitudealtitude

50 %: 50 %: belowbelow 5.5 km5.5 km

90 %: 90 %: belowbelow 16.2 km16.2 km

95 %: 95 %: belowbelow 20.6 km20.6 km

99 %: 99 %: belowbelow 31.0 km31.0 km

A légkör tömegének magasság szerinti megoszlása
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DistributionDistribution of of thethe atmosphereatmosphere accordingaccording toto altitudealtitude



Langtang
Lirung, 
7234 m

Langtang Lirung, High Himalayas, Nepal, July 1993



Yala peak, 5500 m, Langtang Lirung (background), High Himalayas, Nepal, July 1993



Yala peak, 5500 m, Langtang Lirung (background), High Himalayas, Nepal, July 1993



�� homogeneoushomogeneous atmosphereatmosphere

DetermineDetermine thethe thicknessthickness of a of a homogeneoushomogeneous atmosphereatmosphere!!

[ ]
2

2 2 1 3 1 2

3 2

N m
kg m s m kg m m s m

kg m m s

−
− − − −

− −

 ⋅
 → ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ →   ⋅ ⋅ ⋅ 

G F=
m g p A⋅ = ⋅

V g p Aρ ⋅ ⋅ = ⋅

A h g p Aρ ⋅ ⋅ ⋅ = ⋅

h g pρ ⋅ ⋅ =

p
h

gρ
=

⋅

[ ]h



Based on temperature

Troposphere
(0 km < h < 20 km); t ≈ -50, -60°C; 

Stratosphere
(20 km < h < 50 km); t ≈ -0°C;

Mesosphere
(50 km < h < 80 km); t ≈ -100°C;

Thermosphere
(h < 1000 km); t ≈ -1000°C;

Exosphere

Based on air electricity

A series of ionizing layers →

Ionosphere

D layer: 70-90 km daytime;

E-layer: 90-140 km daytimel;

sporadic E: irregularly

F layer: above 140 km;     

constant, splits in

daytime: F1, F2;

G layer: above 400 km;

Based on magnetism

If h < 80 km: 

⇒ the magnetic field of 

the Earth does not affect

the atmosphere;

If (80 km < h < 140 km:

⇒ atmospheric

dynamo zone;

If h > 140 km:

⇒ magnetosphere

ChemicallyChemically

PhysicallyPhysically

The The structurestructure of of thethe atmosphereatmosphere

homospherehomosphere heterosphereheterosphere



Position of the ionized

layers,  the distribution of

concentrations of free 

electrons in the atmosphere

The position of the main layers of 

the Ionosphere

Ionosphere



�� The The structurestructure of of thethe atmosphereatmosphere

�� BasedBased onon thethe chemicalchemical compositioncomposition and and thethe averageaverage
molecularmolecular weightweight of of thethe gasesgases inin thethe atmosphereatmosphere::

1. 1. homospherehomosphere:: chemicalchemical compsitioncompsition and and thethe averageaverage
molecularmolecular weightweight of of thethe gasesgases is is constantconstant
(h (h ≤≤ 90 km); 90 km); 
reasonreason:: atmosphericatmospheric mixing mixing movementsmovements;;

2. 2. heterosphereheterosphere:: chemicalchemical compositioncomposition is is thethe functionfunction of of 
thethe heightheight, and , and thethe averageaverage molecularmolecular
weightweight of of thethe gasesgases rapidlyrapidly decreasesdecreases upup
toto thethe heightheight (h (h >> 90 km); 90 km); 

⇒⇒ componentscomponents withwith lowerlower densitydensity::

800800--1000 km: O1000 km: O

1500 km: He1500 km: He

>> 1500 km: H1500 km: H22



�� BasedBased onon thethe thermalthermal propertiesproperties of of thethe atmosphereatmosphere::



�� StructureStructure accordingaccording toto temperaturetemperature

tropospheretroposphere ((upflowupflow sphericalspherical shellshell): ): [[0 km 0 km −− 1010--15 km15 km]]

stratospherestratosphere ((layeredlayered sphericalspherical shellshell): ): [[1010--15 km 15 km −− 50 km50 km]]

mezospheremezosphere ((middlemiddle sphericalspherical shellshell): ): [[50 km 50 km −− 90 km90 km]]

termospheretermosphere (hot (hot sphericalspherical shellshell): ): [[9090 km km −− 1.000 km1.000 km]]

magnetospheremagnetosphere ((magneticmagnetic sphericalspherical shellshell): ): [[1.000 km 1.000 km −− 60.000 km60.000 km]]

exosphereexosphere ((outerouter sphericalspherical shellshell) ) [[60.000 km 60.000 km −− ]]



•• TroposphereTroposphere

�� thethe upperupper limit limit fromfrom thethe surfacesurface:                      :                      
8 km 8 km << h h < < 18 km; 18 km; 

�� meanmean elevationalelevational changechange of of thethe temperaturetemperature:         :         
--0,65 0,65 ººC / 100 m (C / 100 m (weeklyweekly unstableunstable air air conditionsconditions););

ReasonReason::

SolarSolar radiationradiation heatsheats thethe EarthEarth fromfrom thethe surfacesurface..

ConsequenceConsequence::

�� waterwater--relatedrelated phenomenaphenomena inin thethe atmosphereatmosphere;;

�� weatherweather conditionsconditions;  ;  



CharacteristicsCharacteristics of of thethe standard standard atmosphereatmosphere ((ICAOICAO,,
(International Civil (International Civil AviationAviation Organization), Organization), ϕϕ = = 4545°°

•• MeanMean seasea levellevel pressurepressure: : ppoo= 1013= 1013..25 m25 mb;b;

•• AbsoluteAbsolute maxmax/min: /min: ppmaxmax = = 1079 1079 mbmb, , ppminmin = = 877 877 mbmb;;

•• TemperatureTemperature gradientgradient inin thethe tropospheretroposphere: : --0.0065 K0.0065 K⋅⋅mm--11;;

•• TemperatureTemperature atat seasea levellevel: : 1515°°C (288,16 K)C (288,16 K);;

•• AverageAverage molecularmolecular weightweight: 28.9644 kg: 28.9644 kg⋅⋅molmol--11;;

•• DensityDensity atat seasea levellevel: 1.225 kg: 1.225 kg⋅⋅mm--33;;

•• UniversalUniversal gasgas constantconstant: 8314.32 J: 8314.32 J⋅⋅molmol--11⋅⋅KK--11;;



•• TropopauseTropopause

�� atat thethe top of top of thethe tropospheretroposphere isothermiaisothermia; ; 
⇒⇒ temperaturetemperature gradientgradient = 0. = 0. 
TTmeanmean ≈≈ --56 56 ººC;C;

�� h (h (tropopausetropopause) = f () = f (ϕϕ; ; seasonseason); ); 

�� tropopausetropopause „„breakbreak””: : whenwhen air air massesmasses withwith
differentdifferent characteristicscharacteristics meetmeet
⇒⇒ jetjet streamstream (v (v ≈≈ 200 km200 km··hh--11); ); 



JetJet--streamstream



•• StratosphereStratosphere
�� The The temperaturetemperature increasesincreases withwith heightheight (h > 20 km); (h > 20 km); 

temperaturetemperature inversioninversion;;

��⇒⇒ no no verticalvertical air air movementsmovements; ; 
reasonreason:: ozoneozone inin thethe stratospherestratosphere ((UVUV--absorbingabsorbing

⇒⇒ warmingwarming effecteffect); ); 

�� ccccmaxmax (O(O33) ) ≈≈ 25 km and T25 km and Tmaxmax ≈≈ 50 km;50 km;

reasonreason:: thethe numbernumber of of moleculesmolecules is less is less atat 50 km;50 km;
�� thethe absorbedabsorbed energyenergy increasesincreases more more rapidlyrapidly thethe

temperaturetemperature of less of less numbernumber of of moleculesmolecules; ; 

�� more more energyenergy is is absorbedabsorbed fromfrom solarsolar radiationradiation atat higherhigher
elevationelevation..



•• StratopauseStratopause
�� h h ≈≈ 50 km;50 km;
�� air air pressurepressure ≈≈ 1 hPa;1 hPa;
�� 0.1% of 0.1% of thethe totaltotal massmass ofof thethe atmosphereatmosphere is is aboveabove itit;;

•• MezosphereMezosphere
�� 50 km 50 km << hh < < 8585 km;km;
�� smallsmall amountamount of of ozoneozone;;
�� negativenegative temperaturetemperature gradientgradient;;
�� thethe coldestcoldest rangerange of of thethe atmosphereatmosphere: t: t85 km85 km = = --9595°°CC;;
�� noctilucentnoctilucent cloudsclouds;;

�� WhyWhy is is thethe mezospheremezosphere soso coldcold??
�� thethe stratospherestratosphere is is heatedheated byby thethe ozoneozone layerlayer;;
�� thethe thermospherethermosphere is is heatedheated byby atomsatoms acceleratedaccelerated byby thethe

solarsolar radiationradiation;;
⇒⇒ The The mezospheremezosphere is is wedgedwedged betweenbetween twotwo warmwarm layerslayers;;



•• MezopauseMezopause

��~~ 85 km85 km

•• ThermosphereThermosphere

�� thethe upperupper limit limit fromfrom thethe surfacesurface::

85 km 85 km << hh < < 500500 km;km;

�� thethe moleculesmolecules absorbabsorb solarsolar radiationradiation
((highhigh energyenergy photonsphotons))

�� thethe temperaturetemperature increasesincreases;;

�� air air densitydensity is is veryvery lowlow
((meanmean free free pathpath lengthlength: : 

here: 1here: 1--10 km, 10 km, 
atat seasea levellevel: 10: 10--66 cm); cm); 



Vertical structure of the atmosphere



Stratification of the atmosphere, 0 km < h < 160 km



MeanMean atmosphericatmospheric temperaturetemperature, , 
pressurepressure, , structurestructure, , 



MeanMean temperaturetemperature, , pressurepressure and and densitydensity, , φφ=15=15ººNN

5.155.15··1010--77--82.482.40.000290.00029100100

3.383.38··1010--66--96.196.10.00170.00179090

2.092.09··1010--55--88.488.40.0110.0118080

9.219.21··1010--55--54.354.30.0580.0587070

3.293.29··1010--44--20.020.00.240.246060

1,.101,.10··1010--33--3.03.00.850.855050

4.184.18··1010--33--19.219.23.03.04040

1.831.83··1010--22--40.940.912.212.23030

9.529.52··1010--22--66.466.456.056.02020

4.204.20··1010--11--36.236.2285.0285.01010

7.207.20··1010--11--2.52.5559.0559.055

1.2251.22515.015.01013.251013.2500

densitydensity (kgm(kgm--33))temperaturetemperature ((ººC)C)air air pressurepressure (hPa)(hPa)heightheight (km)(km)



Always look on the bright side
of things!

We finished for today, goodbye!



P P دLME FENO? داFAJ إHB اDEFGB اAB@?ق =دLME FENO? داFAJ إHB اDEFGB اAB@?ق =
اFRSTءاFRSTء!!

让我们总是从光明的一面来看待事

物吧！

今天的课程到此结束，谢谢！

ямарваа нэг зүйлийн гэгээлэг
талыг нь үргэлж олж харцгаая

өнөөдөртөө ингээд дуусгацгаая, баяртай

CDم، وداJKLا اMNL COKNPQاCDم، وداJKLا اMNL COKNPQا!!


